ABSTRACT
As is well known, the latest precision measurements of Z and W boson properties give, within the framework of the Minimal Standard Model (MSM), rather tight limits on the top quark mass, m t , and the strong interaction coupling constant at the scale m Z , s (m 2 Z ) [1] . These limits follow from the comparison of the precision data with the theoretical formulae obtained in the approximation that takes into account, for each electroweak observable, the large Born term plus the rather small one-electroweak-loop term. It turns out that the loop corrections are especially small if (1) the Born approximation is based on (the value of the running electromagnetic coupling (q 2 ) a t q 2 = m 2 Z ), and (2) the value of the top-quark mass lies between 150 and 200 GeV [2] . Thus the experimental data are essentially described by the -Born approximation.
It is important to stress that this approximation is identical for a variety of models that extend the MSM by including new physics (supersymmetry, technicolour, new sequential generations, etc.). To a large extent, our -Born approximation is model-independent. Of course, the loop corrections and hence the tted values of m t and s (m 2 Z ) w ould be dierent for dierent models, but for some of them the dierences may be rather small.
In this paper we discuss the sensitivity of the electroweak experimental data to the existence of additional sequential generations of leptons and quarks which could be heavy enough not to be produced in the Z decays, but at the same time might lie just above the current experimental bounds for their masses.
We also analyze the possibility that contributions of such relatively light fermions (which we refer to as the fourth generation) may be compensated by those of much heavier fermions (fth generation). We nd that such a compensation in all three \hadron-free" observables { m W =m Z , g A and g V =g A { is practically impossible. (2) The analytical expressions for 4 V i for a quark or lepton doublet are given by (neglecting gluonic corrections): 
This singularity is of the same nature as that of V A arising in the limit m t ! m Z =2 and was discussed in [3] . It originates from the derivative of the Z boson self-energy, d=dq Taking into account experimental uncertainties, it is reasonable to anticipate that for large enough l the whole set of experimental data could be tted with a slightly higher m t than that resulting in the absence of extra generations (for a given m H value). For smaller l the t should get worse mainly because of the rapid increase of V A . The question is at what l the t will start to be inadequate. For a single extra generation, our procedure is analogous to that presented in [4] , using, however, all the updated experimental data presented at the 1994 La Thuile { Moriond conferences [5] Equations (12)- (14) for the case of quarks agree with Eqs. (14) and (15) of Ref. [7] . (17), reveals that the fth generation cannot cancel the contribution of the fourth generation in all three V i 's.
In conclusion, one additional generation of heavy quarks and leptons with degenerate masses is not excluded by the present precise measurements though their existence would make to V m for masses m 4 in the range (a) 30-50 GeV and (b) 50-300 GeV. Note the changes in scales. The peak at 45 GeV is due to the Z threshold, the dip at 40 GeV is due to the W threshold. Fig. 2 Contribution of the fourth generation to V A . Same notations as in Fig. 1 . Fig. 3 Contribution of the fourth generation to V R . Same notations as in Fig. 1 . Fig. 4 Contribution of non-degenerate \fth generation" to V m ; V A ; V R , with m T = 400 GeV for the \top" lepton or quark, and m B , the mass of the \bottom" lepton or quark, varying from 200 to 400 GeV.
